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OEIUAfl XAPAKTEPHCTiiKA PAEO'ill . 

Jf.aHHaH _pa6oTa OCHOBaHa Ha pesyJU,TaTa.X HOCJI8'AOBaHKA R M8.T8pliaJiaX 
paspaclOTOK, BHnOJIHeHHl:lx aBTOpOM B 1975-1988 rr •. B JIB3 OWIH. OHS no
CB8.~8Ha 003'Aamm yoonepmeHCTBOBSHHOrO MHOI'OtJaCTH'IHOro oneKTpOM8Tpa 
mc-2· OIDIB, a .HM8HHO: paspaclOTK8 H C03'ASHKll OHOT8Mli c6opa 'AaHHHX, 
paspaclOTK8 li C03'AaHRll CKOT8Mll OTclopa o06HTRfi, C03'ASHRD H acnonb30Ba
Hlill MaT8MaT:e:qeo1toro ocleone1IeHru1 l]JiUtJla a1tonepRM8HTOB no noHoKY,R :e:sy-
1IeHR11 oim.poBaHHHX lffiCTHU R ymwx pe30HaHOOB Ha RaHaJI8 H8ATpaJILHHX 
'laCTHU oepnyxOBOKoro yoKOpHT8Jill H HCOJI8'AOBSHRD 38BHCHMOOTH 08'18IDUI. 

+ 
po!C,Item!Jl O'lapOnaHHOro ,r,.,:c::-6apHOHa OT aTOMHOI'O Baca MPS r.mmeHR. 

AKTyMLHOoTl> pacloTH. MconenonaHRe oqaponaHHHX 'laOTHU :e: ysKRX pe-
30HaHOOB n a.npoH-J'!Jt8PHlil naaRMO'AelcTBMX aBJJJieTCJI aKTYMbHol sa,naqeft 
B w:e:s.HKe aneMeHTapHHX qacmu. PemeHRe.aTol 3S'Aa'lli TpeclyeT HaKOIIJI8HRH 
li aHaJIR3a clOJil,IIIOro KOJIH'18CTBa 3KCnepHM8HTaJibHHX 'ASHHHX. 

Uem, paclOTH - oclecne'lHTl> nOJIY"l8HRe :e: aHaJIRs clonrnx·ocl'!,8MOB aKc
nepHMeHTMbHHX 'ASHHl:lX B ~e 3KCll8pHM8HTOB EHC-2. Jl,Jia 'AOCTmt8HHll 
3TOA U8Jlll clWI C03'ASH yconepmeHOTBOBaHHHI MHOroqacTH-cnnrlt cn8KTp0M8Tp 
HIC-2 OIDIB. C ero nOMO!llbll clHJio HaKOIIJI8HO clOJl!,11108 KOJIH'IBCTBO 3Kcnep.H
M8HT8.JibHOI'O MaT8pHa.rra, Ha OOHOB8 KOToporo clwrn: IlOJIY'l8Hli HOBH8 'AaHHH8 
no O'lapOnaHHHM tm.OT:e:u,aM K Y3IWM P830HaH08.M, B lffiCTHOOTH, no A-san:e:c:e:
MOCTR 08'18Hlffl p0ll!,ll;8HRH OllapOnaHHOI'O A: -clapHOHa. 

Haman HOBH3Ha 'ASHHOA 'A:i!:CC8pTaIJ;HOHHOA pa6oTH COOTORT B Ollp0'A8-
neHIDI A-3aBROHMOCTH oeqemm £l'APOHHOI'O p0ll!,ll;8Hl!.li /\+c. -clap:e:oHa, paspa-
60TK8 H npm.teHeHR:e: cHoTeM c6opa JtaHHHX, cacT8M OT6opa oocleT:e:I H c:e:o
T8M reOMeTpHqeoKOI peKOHCTPYKUBH co6YTHI Cll8KTpOM8Tpa EHC-2, HM8DllllX 
CJie,ey1111He xapaKT8pHHe ococleHHocTH: 

- ~cnpe'AeneHRe aa,naq oclopa, HaKonneHliJi, KOHTpOJIJi a1tonepID118HTa.JIJ,
ma 'ASHHHX M8s,Jty H8CKOJI:&KHMH 3BM; 

- HOllOJil,30BaRH8 6a30BOI :3BM H8CKOJibKHMl! H83aBRCHMYMI! 3KCll8pHM8H
TaMH; 

- nepe'AStm 3KCll8p:e:M8HTaJibHHX 'ASHHHX B cla30BYJ) :3BM nO'A ynpaBlle
Hll811 MaJIOI :3BM cles npe'AnapHT8nbHOI clyi{lep:e:san,JH RX B onepaTHBHOI naMll
Tll Ma.JIOI Slid; 

- HcnOJil,30BaHH8 MHoroypoBH8BOI CHCT8Miil oTclopa C06HTHI. 
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ABTOP 3amHnta8T: 
I. Paspa60TKY, C03.l(aHH8 H npHM8H8HH8 B ycoBepmeHCTBOBaHHOM MHO

ro'!aCTH'lHOM CII8RTp0M8Tpe 1311C-2 OIDlli CHgTeM!i c6opa ,n;aHHHX. 
2. Paspa60TRY, C03.l(aHH8 H npHM8H8HH8 B ycoBepmeHCTBOBaHHOM MHO

roqacTH"lHOM CII8RTPOM8Tp8 1311C-2 OIDIB MHOroypOBH8BOtt CHCT8Ml1 OT6opa 
co6HTHll. 

3. Paspa60TRY, C03.l(aHH8 H npHM8H8HH8 B ycOB8plD8HCTBOBaHHOM MHO
rO'!aCTH'lHOM cneKTPOM8Tpe 1311C-2 OIDlli nporpaMMH reoMeTpHqecKott peKOH-

CTPYKUHH C06HTHil. . 
4. Onpe,n;eneHH8 3aBHCHMOCTH ce~HHJl a,npOHHOro POllUl8HIDl oqapOBaH

HOro A:-6apHOHa OT aTOMHOro HOMepa smpa MHil18HH. 

5. Paspa60TKY, cos.n;aHHe H.IlPHM8H8HH8 B WfI(Jle 3RCII8pHM8HTOB mc-2 
naKeTa nporpaMM ,ItJI/l HaCTpOID<H, TeCTHpOBaHH.ll H MOHHTOpHpOBaHlffi 3R8M8H
TOB Cil8KTp0M8Tpa. 

IlpaKTHqecRaR. U8HHOCTb pa60Tbl COCTOHT B TOM, 'ITO C IIOMOutr,10 C03,ll;aH
Horo Ha OCHOB8 nepe~CJI8HHHX BblW8 paspa60TOK ycoBeprueHCTBOBaHHOro MHO
ro'!aCTH'lHOro cn8KTPOM8Tpa IMC-2 OIDIB 61,1na sanHCaHa Ha MarHHTHbl8 R8HTbl 
HHqJOpMaUH.fl o 6onee qeM 50 ~OHax MHOrO"laCTHqHl,IX B3aHMO,D;8llCTBHll 

He:ltTpOHOB C Jl,lij)aMH BO,n;opo.na, yrnepo,n;a, am:r,mJUlll, M8'Aff. Ha OCHOBaHHH 
o6pa60TKH H aHaRHsa qacTH 3KcnepHM8HT8JibHOtt IIBip.opMaUJiH COTpy,n;HHqecT

BOM l311C-2 Y'J!l'.8 n~eHbl HOBbl8 3RCil8pHM8HTaJII,Hbl8 .l(aHHbl8 0 npon;eccax 
POllUl8HHR H pacna,na oqapOBaHHblX 6apHOHOB H Y3RHX p830HaHCOB. 

0CHOBHbl8 peayRbTaTbl 'AffCC8pTaUHH ,ll;OMa,nHBaJIHCb Ha Mellt,Izyllapo'AHl,IX 
ROHipepeHD;lfJlX no ipH3HR8 BblCOKHX 3HeprHtt (JiettnD;Hr (!984), EepHJIH (!986)}, 
Ha BcecOIOSHOM COBemaHHH no aBTOMB.THSaUHH HaYll]Il,IX HCCJie,n;oBaHHtt (ITpoT
BHHO, !986), 06CY'J!t'A8JIHCb Ha C8MHHapax Jia6opaTOPHH BHCORHX aHeprHtt H 
Jia6opaTOPHH Bbl'IJICJIHT8RbHOtt T8XHHKH H aBTOMB.TH3aUHH H ony6JIHKOBaHbl B 

Hay,nmx lltYPHa.Jiax H coo6meHHRX OIDIB. 

~ccepTall;H.fl COCTOHT HS BB8,ll;8HH.fl, mecTH rnaB, 8aKRD'l:8HH.fl H CIIHCF'.a 
RHT8paTYpb1. 

CO,IlEPJKAffifE PAEO'ill 

B nepBott rnaB8 paccMOTpeH D;HM 3RCnepHM8HTOB no IIOHCRY O'!apOBaH
HblX 'l:aCTHD; H Y3KHX pesoHaHCOB, BblIIOJIH8HHblX Ha KaHaJI8 4H cepnyxoBCKOro 
YCKOpHT8R.fl B !975-1982 rr. 3,n;8Cb cipopM,YnHpoBaHbl Tpe6oBaIDIJI R annapa
TYP8 CII8RTpOM8Tpa ~ Ilp0B8,ll;8HH.fl HCCJI8,ll;OBaHHi! M8TO,D;OM IIOH.CKa YSKHX 
nHKOB B CII8RTpax a/pipeKTHBHblX Ma.CC MHOrOtJB.CTHqHl,IX COCTO.flHHtt. IIpe.n;cTaB
R8Hbl P83YRhTaTbl IIOHCKa O'!apOBaHHblX tmCTHD; C IIOMOmbD CII8RTPOM8Tpa 
IMC-2. Cit>OPMYJIHPOBaHbl sa,n;a'IJI HCCJI8,ll;OBaHH.fl OlJap0BaHHblX 'l:aCTHD; H ysKHX 
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p880HaHCOB C IIOMOmblO ycoBeprueHCTBOBaHHOro cneRTp0M8Tpa 1311C-2 OIDIB, B 
'!aCTHOCTH, Sa.l(alJa dnpe,n;eneHHJl A-aaBHCHMOCTH ceqeHHJl a.Iij)OHHoro pol!Ule
Hlffi OtJapOBaHHOro /\.+c -6apHOHa. IloKaaaHH OCHOBHbl8 HaIIpaBn8HH.fl COB8p
W8HCTBOBaHH.fl ycTaHOBRH ,ItJI/l npOB8,ll;8HH.fl HCCJI8,ll;OBaHHil oqapoBaHHHX qacTHD; 

H ysIUIX p830HaHCOB B IlY'IK8 H8ttTpoHOB. 3TH HanpaBJI8HH.fl CJI8.nyl!lllH8: 
- COB8plD8HCTBOBaHH8 "OH--JrailH" CHCT8Ml1 Cil8RTpOM8Tpa; 
- C08,ll;aHH8 CHCT8Ml1 H,ll;8HTH/pHKall;HH sap.llllt8HHblX a,n;poHOB; 

. - C08,ll;aHH8 CHCT8Ml1 OT6opa co6HTHtt; 
- cos.n;aHHe HOBOtt nporpaMM!i reOM8TpHqecKOil p8ROHCTpYKD;HH C06blTHll. 

Bo BTOpott rnaBe onHCaH YCOB8p!I18HCTBOBaHHblH MHOrOtJB.CTHqHl,IH CII8K

TpOM8Tp EHC-2 OIDIB (pHc.I). C IIOMOmblO 3TOil ycTaHOBRH B !983-1985 rr. 
6wr npoB8,ll;8H Il;HM 3RCII8pHM8HTOB no HCCJI8,ll;OBB.HHIO OllapOBaHHblX '!aCTHD; H 
YSRHX p830HaHCOB. Ha MarHHTHbl8 R8HTbl 6Hno sanHcaHO 6onee 50 MRJL/IHOHOB 
MHOrOtmCTHqHHX co61,1THtt OT BSaHMo,n;eAcTBHtt H8ilTpOHOB C paanH'IHl,IMH Jl,lij)a
MH. B aTOtt rnaBe paCCMOTp8Hbl OCHOBHbl8 ,ll;8T8KTOJ;li ycTaHOBKH, KOTOpb18 
HCnMb30B8JIHCb B BHmeynOMR.HYTHX 3KCn8pHM8HTax: nponopUHOHaJiblil,18 RaM8-

_n_-¾f(-till[ rT1-r { U_u,UJ 
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PHc.I CX8Ma pacnMOE8HWl annapaTYP,1 ycOB8p!ll8HCTBOBaHHOI'O MHOrO'llaCTR'l:

HOrO.CII8RTp0MeTl)a BiC-2 OIDIB Ha RaH8JI8 4H cepnyxOBCKoro ycxopn

T8JIJI. T - Mmll8Hb, PC - .ItBYXROOP'AHHaTHbl8 nponopD;HOH8JibHbl8 RaM8pbl 
(XY H uv), CI H C2 - MHOrOKaH8JibH!,l8 noporowe rasoBHe 'l:8p0HKOB
CRH8 C'l:8TllHRH, C3 - JIHBHBBHI 'l:8p8HROBCW CII8RTl)OM8Tp, M -
CIIEIKTpOM8TpH'l8CW Mlll'HllT, MO - H81TpoHHHft MOHHTOP, A - 8JITR

C'l:8T'l:HK. 
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pH H C~THJIJIJiwrOHHH8 cqeTtmKH. Oco6oe BHHM8.HH8 y,neJISHO OIIHCaHHn CHC
T8Mli ~8HTH~HKanHH sapa~8HHHX ~OHOB - MHOrOKa.HaJibH!,IM noporom.M ra-
30BHM qepeHKOBCKHM cqeT'lHKa.M - H onnca~nn perHCTPHPYJJ!ll8tt 3JI8KTPOHHKH 
YCOB8JXIl8HCTBOBaHHOro MHoroqacrnqaoro Cll8KTpOM8Tpa lillC-2 Olliill. B KOHU8 
r~m. onncaH Ka.Ha.JI H8HTpMDH!,IX 'lBCTHU 4H, Ha KOTOpOM ,neHCTBOBaJia yc
TaHOBKa. 

B T08TD8H rJiaB8 onncaHa CHCT8Ma c6opa ~HHHX ycoBepweHCTBOB/lH
HOro MHoroqacTHqaoro cneKTPOMeTpa mc-2 Olliill. O™eqeHo, qTo oHa cos.na
Ha Ha OCHOB8 pacnpe,neJieHHOH Blillll'.CJIHT8JIDHOii CHCT8MH ll B ee COCTaB BXO·
,It.llT: no.ncncTSMa HaROilJI8HH.ll n o6pa60TKH Ha 6asOBO:I! :3Hvl EC-I040, ynpaB
JI.flKllll8-KOMMYTannoHHa.ll no,ncncTSMa Ha MaJIOtt :3BM TPA-1001 i n no,ncncTSMa 
.IlJl.11 KOHTPOJI.11 annapaTYpH n7~nqecKoro npe,ncTaBJieHH.ll pesyJIDTaTOB Ha 
MHKpo-:3BM TEKTRONIX-4051 3=-5 • PaccMOTp0Hli aJirOpHTMli B3aHMO,neiicTBWi 
STHX no,ncHCT8M ll MrOpHTMli C'IHTHBaHll.ll 8KOil8pnM8HTaJIDHliX ,naHH!,IX C pe
rHCTpHpYJJ!ll8K 8JI8KTPOHHKH YCTaHOBKH. OnHcaHa CTpyxTYpa 8KCil8pHM8HTaJID
HOtt HHg)OpManHH, nepe,naBa8MOi1 B onepaTHBHYD naMllTD 6asoBott :3BM. OTMe
qeHo, qTo ,naHHM opraHnsann.11 cncTeMH c6opa sKcnepHMeHT8.JlbH!,IX ,nammx 
Il03BOJIH~ 3Ha'lHT8JIDH0 YJIYqwHTD KOHTpOJID sa pa6oTOtt ycTaHOBI(H H YCKO
pHTb no.nroTOBRY 8JI8M8HTOB Cll8KTp0M8Tpa K ceaHcy. B Ta6.Jlnue 1 npHBe,ne
Hli OCHOBHH8 xapaRT8pHCTHKH CHCT8Mli c6opa ~HHHX,yCOB8JXII8HCTBOBaHHOro 
MHOrO'lBCTHqaoro Cll8KTPOM8Tpa lillC-2 Olliill. 

O~eM-perncTpnpYJJ!llett annapaTYp!i 
( RaHaJIH IIK) 
BpeMll CqHTllJ3aHH.ll o.naoro co6HTH.ll 
(MC) 
J{Jnrna o,naoro co6HTH.ll (6aiiT) 
KOJIHqacTBO c061:lTHtt, npnHHMa8MHX 
sa nHRJI YCKOPHT8.II.ll (mT.) 
KOJIHqecTBo co6HTHA, sannCHBae
MHX Ha O,nHy MJI (IDT.) 
.llJmHa H$pmnnn, napa,n~euol 
sa ~ YCKOPHTeJIJi (K6a!TJ 

1-Hii BapHaHT1L/ 
OHCT8Ml:l 

6000 
• 

14 

530 
70 

35000 

37 

Ta6.nnna 1. 

YcOB8JXII8HCTBOBaH-
HaJI CHCT8Ma 

10000 

3 

370 
320 

50000 

120 

Hs Ta6JIHU!l B~HO, qTO HOBa.ll CHCT8Ma Il03BO.'lli.,1a 3HatJHT8JIDH0 YIJ8JIH
'IHTb CKOpOCTb Ha6opa 3KCil8PHM8HTaJibHOtt HH~pM~ (B 4-5 pas). Cos,naH
H08 .IlJl.ll STOI CHCT8MH ycTpOICTBO (HP40-2) noSBOJIHJIO 60JI88 qaM B ,lU3a 

pasa "ClltaTb" HH~p~, OTHOC.lllllYDC.ll K O,ItHOMY C06HTHD, H, RaR CJI8,It
CTBH8, H8CMOTpll Ha 3Ha'IHT8JibH08 YB9JIHq8HH8 RaHaJIOB perncTpa~H, B I,5 
pasa Yll8JIHqHTb KOJIHqel❖BO 8KCnepHM8HTMbHllX C06HTD, sannCHBa8MHX Ha 
O.JtHY MarHHTHYD JI8HTY /. 
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B qeTB8pTOtt rJiaB8 onncaHa CHCT8Ma OT60pa co6HTHH ycoBepm8HCTBO
BaHHOro MHOrOtraCTHqffOrO Oll8KTPOM8Tpa JillC-2 OIDill. 0TM8q8HO, qTO CHC
T8Ma OT6opa co6HTD YCT8HOBKH 6wza 003,naHa .IlJl.ll roro, no6a YJIYqIDHTb 
Ka,q8CTBO ~~. sanHCHBa8MOH Ha MarHHTH!,18 JI8HTH B xo,ne Ha6opa 
3KcnepHM8HTMbHHX ,ItaHHHX. Ee OCHOBHa.ll oco68HHOCTb - BRJIDqeHHe "Me,n
JI8HHHX11 ycTpoiicTB Ha BTOPOM ypoBHe OT6opa. B 3KCil8pHM8HT8 HCilOJib30Ba
JIHCb ,ItBa THna TaKHX ycTpoiicTB: C Bp8M8H8M pemeHH.ll OKOJIO l MKC, pa-
60TaxxqRX C orpaHHqeHHott HHg!OpMannen; H C Bp0M8H8M~8ID,HH.ll OKOJIO 1 MC, 
HO pa6oTal!IllHX C MaRCHMaJibHO B03MOlmOH HHtpOpManneii •8 • OnHcaHH 8JI

ropHTMH pa60T1i ycTpottcTB OT6opa co6HTHtt H aJirOpHTMH BKJIDqeH:wi me B 
CHCT8MY c6opa ,naHHHX ycoBepmeHCTBOBaHHOro MHOrO'lBCTHqHOro cneKTpOM8T
pa BIC-2 OIDIB. B Ta6JIHne 2 npe,ncTaBJISHH xapaRTSpncTHKH cncTeMH c6opa 
,naHHllX ycoBepmeHCTBOBaHHOro MHOrO'tlaCTHqffOrO Cll8KTPOM8Tpa BIC-2 OIDIB 
npH BRJinqeHHH B CHCT8MY OT6opa C06HTHii nporpaMMHpyeMoro Tp0KOBoro 
nponeccopa (KOJIHqecTBO HMnYJibCOB "TpHrrep" OT CHCT8MH sanycRa ycTa-
HOBKH OKOJIO 1000 IDTYK sa nHRJI YCKOpHT8.II.ll). . 

Ta6Jlnna 2. 

YCJioBH.ll BKJmqeHH.11 nponeccopa 

~/"\. n>O n,,.1 n>2 

KOJIHqecTBO co6HTHI, npH- 330 320(330) 280(300) 240(275) 
HHMa8Ml:lX sa ~ YCKOpH-
T8Jl.ll 
KOJinqecTBo "xopomnx" co- 150 160(165) 155(165) 145(165) 
6HTH:I!, npHHHMaeMHX sa 
nHKJI YCKOpHT8.II.ll 
IIponeHT "xopomnx" 0061:lTHii 45% 50% 55% 60% 
YJIY~8 O~OID8HH.ll 1 1,2 1,5 1,8 
cnr ~H "xopoIDHe/nJio-
xne") npn BRJIDqeHHH npo-
neccopa 
YooJIHqeHHe ,noJIH "xopoIDHx!' 1 1,1 1,2 1,3 
co6HTHii, sanHCHBa8MllX Ha 
MJI, npn BKJil)tI8HHH nponec-
copa 

"Xopomm.m" B .naHHOM CJiyqa8 HaSHBallTCH co6HTH.ll, B KOTOpl:lX npo
rpaMMa raoMeTpnqecKOI p8KOHCTPYK~ HaxO,nHT 60JIEim8 ]JJJ1X TpaeKTOpHA 
sa~8HHHX tmcT:im, saparHCTpHpoBaHHHX Cil8KTPOM8TpOM. B CK06RaX npH
:ee,neHH xapaKT8pHCTHKH CHCT8Mll c6opa ,ltaHH!,IX npH BKJJl)q8HHH "~88JibHHX11 

ycTpoAcTB OT6opa co6HTHI Co Bp0M8HeM pemeHH.ll, paBHHM O c). pa6oTamtHX 
no aJll'OpH'IMY nponeccopa. 

Hs Ta6JIHU!l B~o. no BKJillqeHHe B pa60TY nporpaMMHpyaMoro TP8KO
Boro nponeccopa IlOSBOJIHJIO H8CKO~bKO YBSJIHqHTL CKOp0CTb Ha6opa "xopo
mHX" .IlJl.ll 8KCil8pm.'18HTa 006Hm H Ha 20% YB8JIH'll1Tb KOJIH'l{80TBO "xopomnx" 
oo6sm Ha MarHHTHOI JI8HT8. 

5 



8,nec1, noRaaaHo, qTo nponeccop - ,n0Bon1,Ho cnolltHoe aneKTPOHHoe 
ycTpoficTBo - MOlltHO xopomo ormcaTL c noMomLD ero MaTeMaTHqecKofi Mo,ne
nH. rrocJie~ee noaBo.lI.lleT y<mTHBaTL peayn1,Taw pa6oTH nporpaMMHpyeMoro 
Tp0KOBoro nponeccopa npH BH'IHM8HHH 8!pp8KTHBHOCTH perHCTpanim HCM8-
~8MllX C06HTHfi. 

B illlTOfi rJiaB8 OilHCaHO nporpaMMH08 o6ecneqeHHe ycoBepmeHCTBOBaH
HOro MHOrO'iaCTHqHOro Cil8KTpOM8Tpa fill'.C-2 owrn. OTMeqeHO, qTQ ero MOlltHO 
pa3,It8nHTL Ha KOMIIneKC nporpaMM peMLHoro Bp8M8HH ,wm pa6ow;cTaHOB
KH "Ha JmHHH" C pacnpe,neJI8HHOil BH'IHMHT8JILHOii CHCT8i0' 12 ,4 •. Ha KOMII
neKc nporpa.MM reoMeTpHqec&ott peKOHCTPYKIJ;HH C06HTHfi 9 , Ha nporpaMMl:l 
CTa.THCTHqec&oro aHa.imaa 8KCil8PHM8HTaJILHHX ~HHl,IX H nporpaMMH Mo,nenu
poBaHIDt co6&TRtt. KOMIIJI8KC nporpa.MM peMLHOro Bp8M8HH B CBOD oqepe,n1, 
MOlltHO paa,nenuTL Ha ''oH-MfiH" nporpaMMy "EH30H" Ha 6aaoBofi 3:EM, npo
rpaMMy, opramrnyneyJ> pa6oTY CHCTSM!l c6opa ,nammx Ha MMoil 3PM, H na
KeT nporpaMM rpS41Hqec&oro npe.ncTaM8HM p83YJILTaTOB o6pa60TKH H Yll
paM8HHSl T8CTOBHMH npone~paMH Ha TEKTROllll-4051. 

B COCTaB KOMnn8KCa nporpaMM reoMeTpKqec&oii peKOHCTpy:KIJ;HH BXO,ltllT 
nporp8MM!i BOCCTaHOB118HHR napaMSTpOB H B~a C06HTHtt, nporpaMM!i onpe.ne
JISHM "C~KrOB" - YTOtm9HM B3aKMOpacnOJIOllt9HHR KOOp~HaTHHX ,It8T9KTO
poB YCTaHOB.!W - H cpe,ncTBa opraHH3aIJ;HH aBTOCOllpOB0~8HHR MaCCOBOfi o6-
pa60T.!W 8KCil9pHM8HTMLHHX ,ItaHHHX. 3,necL npHB8,It8HH anropHTMH pa6om 
nporpaMM!i reOM8TpHqecRoft peROHCTpyltll;HH co6&TRtt "fill'.30H" H IlOKa3aHH 
xapa&TepHcTHKH pa3JmqHl,IX nporpaMM, Hcnon1,ayeMl:lX coTpy.nHHqecTBoM mc-2 
.wm nepBHtmoft o6pa60TKH 8RCil8PHM9HTMLHOil HHCpOpMall;HR. B Ta6Jmne 3 
npHBe,neHH Sq$3KTRBHOCTH peKOHCTPYRIJ;HH MO,It8JmpOBaHHl:lX C06HTHI pa3HHMH 
npor~- (MO,neJmpoBMCR pacna.n O'Ulp0BaHHOro 6apHOHa 11: Ha CHCT8-
MY k pr.Tj ). . 

ITporpaMMa 

"Bl:30H" 
"Bl>IJ" 
"IIEPYH" 

Kc5 

95% 
95% 
80% 

100% 

79% 
65% 
50% 

Ta6.Jmu11 3. 

3:I$KTRBHOCTL IlK CIJ9RTpOM8Tpa (%} 

95% 90% 
Kc5 Kc5 

85% 64% 75% 40% 
83% 41% 65% 18% 
70% 39% 56% 23% 

Hs Ta6Jmo:& B~o. ~o npRM8H8HR8 nporpaM1,ti "Bl:30H" IIOSBOJIR.8T B 
l ,5-2 pasa YB8JIH~TL a(fxI>eRTRBHOCTL llOHCRa H BOCCTaHOBJI8HHR MitoroTpe
ROBl:IX co6wrd nporpaMMoft reOM8TpHqecRoft peROHCTpyltnHH B 8RCll81)HM8H
Tax mc-2. 
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CTaTHCTH'!8CKM o6pa.60TR:a R oroop peKOHCTpyRpOBaHHHX co6HTHtt 
OC~8CTBJIJl!OTCR nporpaMMoil BISMXC. 3Ta nporpa.MMa Ta.IO!t8 BHilMHR8T aHa

JIR3 RHq)OpMa.IJ;HH C CHCT8Mll ~SHTH(pl{Kan;HH aapRll!:9HHHX a,npoHOB H onpe,ne
JI.ll9T B9p0ETHOCTH RalK,ItOii saperHCTpHpOBaHHOH qacTnne 6UTL IlHOHOM, KaO
HOM, npoTOHOM/a.HTHnp0TOHOM. 

Onpe,neneHH8M aqxl>eKTHBHOCTH perHCTP9.Ullli, reOM8Tp~qecKOfi p8KOH
CTPYKIJ;HH H CTaTHCTHqecKOfi o6pa60TRli co6UTHfi 3aHIDJia9TCR nporpaMMa 
RSIMUL. 3Ta me nporpaMMa HCilML30BMaCL B 8KCnepHM8HTaX COTPY~HqecT
Ba IMC-2 ,wm onpe,neJIBHRR paapem~efi cnoco6HOCTH ycoBepmeHCTBOBaHHO
ro MHOroqacTRtmoro Cll8KTPOM9Tpa IMC-2 owrn no pa.3Jm"!HllM KHH8Ma.THqec
KHM H reoMeTpHqecKRM nepeMSHHUM. 

B mecTOii r~e OllHCB.HH pesyn1,TaTH HCM9,lt0Ba.HHR 3aBHCHMOCTH ceqe
m;olK,ItSHHR OlffipOBaHHOrO 6apHOHa /\: OT aTOMHOrO Baca R,Itpa MRm8HH 

IQ • IIp1me,neH!i YMOBM Bl:l,It8JI8Hwt CHI'MM "': Ha aRcnepHM8HT8JILHOM 
Ma.T8pRaJI8, 3anHcaHHOM Ha.MarHRTHU8 JI8HTU C noMomLD YCOB8pm8HCTBOBaH
HOro MHOrO'UlCTHqHOro cneKTpOM9Tpa mc-2 OWIH npR o6JiyqeHHH H8ATpoHa
MR smep c, Al R Cu. B Ta6Jmne 4 npKB8,It8HO RMHqecTBO co6uTHff, Bl:l,It8-
JI8HH08 npH HCM8,It0Ba.HHH A-3aBHCHMOCTH ceqemr11 po~BHHR O'UlpOBaHHOro 

+ . 
/\ c -6apHOHa. Ta6Jmua 4. 

MHmeHL 
KaMn pacna.na 

YrJiepo.n Ann.mHHA Men 

ic~ p ']T"+-rr- 16,0±5,3 18,5±,5, 7 17,0±,5,5 

0 + + -
/\. TI 1i 1f 8,0±,3,3 7,5±,3,2 7, OJ:2, 8 . 

3aBHCHMOCTL ceqemr11 po~eHM O'UlpoBaHHOro /\.: -6apHOHa B Ha6Jm
M8MOff o6nacTir 0,5<.x<.l,O H P.1. <. 1,0 raB/c napaMeTpH30BaJiaCL qiop-
MYJiott: o(. 

G = G 0 • A, 
r.ne Go - KOHCTaHTa, o(,, - HCKOMliA napaMeTp, X - W9AHMaliOBCKM nape

+ 
MBHHM, P.1. - nonepetm1,IA m.myn1,c A.c -6ap:aoHa. Fwto nonyqeHo s11a1te-
HHe o( ( t\~) = 0, 73±0,20. 

B 3aK1IJJg8H.lW Ilpll:BO,ltllTCR r.JiaBHll8 p03YJILTa'l'll 8RCil8pKM8HTOB1 BlillM
H8HHliX C noMOIIU>D ycoBepmeHCTBOBaHHOro MHOrOtJaCTHqHOro cneKTp0M8Tpa 
IMC-2 OWIH, H <I,opMYJIHPYIITCR ocHOBHHe pesyJILTaw ~ccepTanim. 

0CHOBHij9 peayJI~TaTH H Bl,IBOJW nHCC8pTamm: 
B 1983-1985 rr. Ha ycoBepmeHCTBOBaHHOM MHOrOl!RCTHqHOM Cil8KTpo

M8Tpe IMC-2 owrn 6HJI npoBe.neH IJ;HKJI aKcnepHM8HTOB no HCCJI8,nOBaHHD 
CBOftCTB OtJapOBaHHHX 6apROHOB H Y3KHX 6apROHHWC p030HaHCOB, p0!Ul;aDllRX
CH B H8ffTpoH-npOTOHHHX H H8ftTpoH-8,1(8pHliX B3aHMO,neftCTB:wlX npH cpe,nHeA 
8H8pl'RH HM8TaDllRX H8ffTpOHOB 40 raB. 
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0CHOBHH8 OTJIH'!Wl ycoBepm8HCTBOBaHHOro MHOrO'IaCnl'lffiOro Cll8KTPO
M8Tpa EHC-2 OWUI OT ero npe.1Ul.llYlllHX Mo.ztmp,rnan,di CJI8.ztYIOlllll8: 

- CYJ!l8CTB8HHO (B 4-5 paa) llOBHlll8HO 6HCTPO'A81CTBK8 ycTaHOBKH; 
- BB8'A8Ha B COCTa.B ycTaHOBKll CHCT8.Ma ~8HTHq)~ sap.4llt8HHl,IX 

a,Iij)OHOB. 
C llOMom1,n YCOB8plll8HCTBOBaHHoro MHOrOtJaCTH'lHOI'O Cll8KTpOMGTpa 

EHC-2 OIDIB Ha MarHHTHH8 JI8HTH 6HJIO sanHcaHO 60JI88 50 MllJIJIHOHOB MHOro
tJaCnl'!HHX C06HTH:li. Ha 8TOM Ma.T8PHaJI8 C0Tpy;I(HH"l8CTBOM EHC-2 y,ge no.rry
"l8Hl,I CJI8,ItyD~8 HOBH8 8KcnepHM8HTaJII,H1,18 ,ItaHH!,18! + 

- 0 xapaKT8pHCTHKaX p0llr,lt8Hl!Jl OtJapOBaHHOro /\ C -6apHOHa Ha BO'AO-

PO'A8;' + 
- o saBHCHMOCTH cetieHIDI pollr,ltemm otJapoBaHHoro Ac. -6ap:aoHa OT 

aTOMHoro Baca ,mpa Mm11emi:; 
0 0 

- o ~~PaKnHOHHott ~cconaana11 H0ftTpoHoB B cHcTeMY A K Ha 
BO'AOPO'A8; 

- ll0'ATB8J)llt'A8HO Ha6JD:l,IX8HH8 ysKoro CTpaHHoro p830HaHca M-6apHOHHH 
c Maccoi 3060 MaB/c2 , pacna.ztann0roca Ha 6ap:aoH, aHTH6ap:aoH :a MesoH1,1 1 

B TOM 'i:l!CJI8 no 'l8'IHpeM paH88 H8H3B8CTHHM KaHaJiaM pacna'Aa; 
- Bll8PEH8 llOJIY'lSHO YKa3aHHe Ha CYJ118CTBOBaHH8 M-6apROHHH co 

CKpHTOtt CTpaHHOCTI,D C Maccon 3250 MaB/c2 np:a aHaJIH38 BOCI,MH pa3JIH'l
HW{ Cll8KTpoB a~KTHBHl,IX Ma.CC. 

0CHOBHH8 p83YJil>TaTH, llp0'ACTaBJI8HHH8 B ,ItaHHOli pa60T8, MOlltHO c~~ 
MYJIHPOBaT1, CJie~ o6pasoM: 

l. Ilp8MOllt8H H p8aJIH30BaH HOBHli cnoco6 opraHH3anaH CHCT8Mll c6o
pa aKcnepHM8HTaJII,HUX ,ItaHHHX MHorottaCTH'IHOro Cll8KTpoM8Tpa rnc~2 OIDIB. 
OcHOBHafl oco68HHOCTI, 8TOtt CHCTSMU - 'IT8HH8 HH~pMana:a C p8rHCTPHPYD
mett 8JI8KTp0HHKH YCTaHOBKll H ll8p8'AatJa 88 B onepaTliBHYD ll8Ml1TI, y;I(aJI8H
HOtt 6a30BOli 3:EM C n0Mom1,n MaJIOtt 3:EM, pacnOJIOllt8HHOtt B 30H8 Cll8KTPOM8T
pa, 683 npOM8JltYTO'lffiO:li 6yq>epH3anHH 8KCll8PHM8HTaJII,HHX 'AaHHUX B onepa
THBHOtt ll8Ml1TH Ma.non 3:EM. 

Paspa60TaHU H peaJIH30BaH!,1 CTPYKTYPHaJl CX8Ma, aJII'OpHTM H Bp8M8H
HaH ~arpaMMa pa6oTH CHCT8Mll c6opa aKcnepHM8HTaJII,HUX ,ItaHHUX YCOB8P
meHCTBOBaHHOro MHOrO'laCTH'IHOro Cll8KTPOM8Tpa EHC-2 owrn:. 

COS'AaH!,1 nporpaMMU Ha Ma.nott 31M TPA-lOOli H r~'l8CKott cHCTSM8 
TEKTRONIX-4051, o6ecn8'i:l!Baialtl!8 ~OHHpOBaHH8 CHCT8Mll c6opa aKcne
pHM8HTSJII,RUX ,ItaHHWC. 

2. IlpeMOllt8H H p8aJIH30BaH HOBlitt cnoco6 llOCTP08HHH MHOroypOBH8-
BOtt CHCT8MU oT6opa co6uTHtt MHOrO'laCTH'lffiOro Cll8KTpOM8Tpa EHC-2 owrn:. 
OCHOBHrut oco6eHHOCTl, aToro cnoco6a - BKJIIO'<I8HH8 B CHCT8MY 11M8M8HHHX" 
YCTpoioTB - 6HCTp0'A8:liCTBYD!l8ro TP8KOBoro nponeocopa C BpeM8H8M peme
HHSI OKOJIO l MKC H nporpaMMKpy8MOro TpeKOBOro nponeccopa C BP9M8H8M 
pemeRHH OKOJIO l MO. 
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Paspa60TaH!,1 H peaJIH30BaH!,1 aJII'OpHTMU BKJIIO"l8HHH 11M8M8HHUX" YCT
pottcTB Ha BTOpoM ypoBH8 CHCT8MU OT6opa co6umn YCOB8pW8HOTBOBaHHOro 
MHorotJacT:atIHoro cneKTpoMeTpa rnc-2 owrn. 

C03'AaH!,1 nporpaMMU Ha Ma.non 3Rd TPA-lOOli H r~'!ecKott oHoTeMe 
TEKTRONIX-4051, 068Cll8'IHBaIO!llH8 lpyHKnHOHHpOBaHHe CHCT8M!l OT6opa C06H
TH:li. 

3. IlpeMOllt8H HOBlill aJII'OpHTM r80M8TPU'l80KOH peKOHCTPYKnHH co6u
Tllil, aanucaHHUX Ha MarHUTHHe JI8HTH BO BpeM!l pa6om MHoro"lacm'!Horo 
Cil8KTpOM8Tpa BJ:C-2 OWlYI. Ha OCHOBaHHH 8TOro aJII'OpllTMa C03'AaHa npo
rpaMMa, Il03BOJIHBWaH YB8JIH'IHTI, B 1,5-2 pasa 8~KTHBHOOTI, BOCOTaHOBJI8-
Hllfl C06HTH:li, HHT8p0CHHX C TO'IKH 3p0HHH HCCJI8,Ity8M!lX ~8H'l8CKHX nponec
COB, H pacnrnpHTI, rpaHKI!pl B03MOlltHl,IX HCCJI8'AOBaHHtt BCJI8'ACTBK8 ll0JfY'l8HllH 
HHCpOPManHH O TP8K8.X sapmt8HRHX tJaCTHU, H8 npowe,lijl!HX aHaJIHSHPYlllllHil 
MB.rHHT Oll8KTpOM8Tpa. 

Ilo sTott nporpaMMe o6pa6oTaHo 60Jiee 50 nponeHTOB Boex sKcnepn:
M8HTaJil>HWC oo6umn, llOJIY'lSHHUX c n0Mom1,n ycoBepmeHoTBOBaHHoro MHoro
'laCTH'!Horo Cll8KTPOM8Tpa BJ:C-2 owrn. 

4. BnepBU8 llOJIY'l8HH 'AaHH!,18 06 A-samtCHMOCTK C8'!8HHH a'Ap0HHOrO 
+ . 

P0llt'A8HHH O'IapOBaHHOro 6apHOHa /\ C.: . 
f • 

a) BU'A8JI8H cn:rmur /1. c. -6apHOHa B Oil8KTpax HHBapHaHTHHX Ma.CO 
CHCT8M K0 p1i1-1i- ll /1. 

0
J"t1i+1i- llpH o6pa60TK8 8KCll8pHM8HTaJII,HOrO Ma.T8-

pHaJia, ll0JfY'l8HHOro npH 06.rrytieRHH H'ASP C, Al, Cu H8HTPOHaMH; 
6) 'AJifi napaMeTpH3anHH saBHCHMOOTH 08'18HHJl pOllr,lt8HHH OT aTOMHOro 

o< 
B80a ft'Apa MHW8HH ~PMYJIO:li (o = '=>o· A llOJIY'l8HO 3Ha'l8HH8 napaM8Tpa cl... 
B KHHeMaTH"l8CKon o6JiaOTH 0,5~x < I,O n: P.1. '-. 1,0 ToB/c 

+ o<. (Ac.)= 0,73±,0,20 •· 
+ 

3TOT p83yJII,TaT, ll0JfY'l8RHuil H3 llpHMoro Ha6JI~8Hllfl p0llr,lt8HHH I\<:., 
OCTa8TCH j'HHK8JII,HUM. 

5. Paapa6oTaH .11 COS'AaH naKeT nporpaMM Ha MaJioli 3:EM TPA-lOOli n: 
rpaiplI'i8CKO:li OHOT8M8 TEKTRONIX-4051 JJ,1Ul HaCTpom, MOHKTOpHpOBaHHH H 
T8CTHPOBaHHH 8JI8M8HTOB ycTaHOBKH. C ero n0Mom1,n npoBO~Ob HacTpott
Ka H T80THpOBaHll8 BC8X Y3JIOB MHOrO'iB.OTH'lffiOro Cll8KTpOM8Tpa EHC-2 owrn. 

6. Il0Jly'l8HHH8 B ~ccepmnan: pesyJihTa'IH MOryT 6HTI, HCllOJil,30Baml 
npn: npoBe.Jiemm 3KCn8pHM8HT8Jil,HllX HOCJI8'AOBaHlltt. OHH Yllt8 JierJIH B OCHO
BY wuumpyeMUX aKcnepHMeHTOB no H3Y'!8RHD nponeccoB poar,n0HHH u pacna
'Aa o-qapoBaHRHX tJaOTHU H Y3KHX p830HaHCOB Ha KaHaJI8 5H c0pnyxOBOKoro 
YCKOPHT8JIJl. 

0CHOBHU8 pesyJil>TaTu 'A:HCC8PTanHH ony6JIHKOBaHH B CJI8.ItYmtHX pa6oTax: 
I. Amep r., AJieeB A.H., •••• KlipHJIJIOB .n.A. H .ztp. Oprrumsanaa 'lTeHWl 

.II KOHTpoJIJl HHCpOPMa.nHH npH pa60T8 Oll8KTp0M8Tpa BIC-2 Ha JIHHHH C 
3mt F.C-!040. Coo6meH:a0 owrn:, 10-80-434, ,lJy6Ha, 1980. 
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2. Ami:ep r., A.neeB A.H., ••• , KlipWIJIOB n.A. H JW. 0praHH3aD;WJ. KOHT
pOJUl H HaJI!l.nRI'l annapaTYPH Cll8KTpOM8Tpa'lillC-2 C llOMO~LD MaJIOil Sm!. 
Coo6~eHHe mum:, I0-80-253, JJy6Ha, !980. 

3. EBCHKOB 11.11., l1BaHqeHKo M.M., ••• , KHpWIJIOB n.A. H .n;p. Opramf3an;wl 
Il8p0Mql{ HHq)OpMawra B pacnpe.n;eJieHHoil CHCT8M8 Sm! Ha JIHIDIH C 3KCne
pHM8HT8JILHOtt YCTaHOBKOil IMC-2. Coo6~e1me 0Wil1, I0-83-773, JJy6Ha, 
1983. 

4. EBCHKOB 11.11., l1BaHq8HKO 3.M., •••• KlipWIJIOB n.A. H JW. MaT8MaTHqec
K08 o6ecneqeHH8 HeO.n;Hopo.n;Hoil pacnpe.n;eJI8HHOil BliqHCJIHT8JILHOtt CHCT8Mli 
.ItJUI sKcnepHMeHTOB B o6JiacTH WH3HRI'l BHCOKHX sHepntil. B KH.: IY Bce
comHHil C8MHHap no aBTOMaTHaa:u;irn HayttH!iX HCCJI8.Il:OBaHHtt B .R,Il8pHott 
~3HK8 H CM8lltHllX o6JiacTax. l1~BS, IlpOTBHHO, 1986, c.74. 

5. A.neeB A.H., ApewLeB B.A., ••• , KlipWIJIOB n.A. H .n:p. CHCT8Ma c6opa 
MHHliX Cll8KTpOM8Tpa B1C-2. Coo6~8HH8 0Wil1, PI0-87-272, JJy6Ha, !987. 

6. ApewwB B.A., fyCLKOB E.H., •• :, KlipWIJIOB n.A. H .n;p. IlporpaMMHpye
MH8 TP8KOBH8 npo~eccopu B Cll8KTpOM8Tpe rnc-2. Coo6~8HH9 0Wil1, 13-
86-738, 1Jy6Ha, !986. 

7. fycLKOB E.H., KlipHJIJIOB n.A., Mop030B A.H. l1HT8Pl>9ilcH YHHB8PC8JILHO
ro .n:paABepa B8TBH c Sm! EC-1040 .ItJUI opraHHaa:a;HH CHCT8MH c6opa MH
HHX 68QWWil1MOBOrO Cll9KTpOM8Tpa B1C-2. IlpenpHHT mUIB, -!3-85-499, 
,1Iy6Ha, 1985; Il'f.3, 1987, I, c.65. 

8. fycLKOB E.H., l1BaHqemco 11.M., ••• , KlipWIJIOB n.A. H .n;p. EHcTpo.n;eil
CTBYJlltl{1t Tp0KOBHil npoueccop. Coo6~8HH8 0Wil1, 13-87-419, JJy6Ha, 
1987. 

9. roBOPYH H.H., I'pHr8JI81llBHJIH T.C., ••• , KlipHJIJIOB n.A. H .n:p. B130H -
KOMllJI8KC nporpaMM p08JILHOro Bp8M0HH YCTaHOBKH BiC-2 Ha JIHHHH C 
pacnpe.n;eJieHHOil CHCT8MOil SIM. nenOHHpOBaHH09 coo6~eHHe Olliill, EI-86-
II8, JJy6Ha, 1986. 

IO. AJieeB A.H., ApewwB B.A., ••• , KlipWIJIOB n.A. H .n;p. A-3aBliCHMOCTL 
ceqeHHa p0JK.n8HM oqapoBamrax 6apHOHOB A~ B H9ilTpOH-.R,Il8pHHX B3aH
MO.n;elCTBMX. IlpenpHHT OWIB, nI-86-422, JJy6Ha, 1986; Si~, T.46, 
EHn.IO (!987), c.II27-II33. 

PyKOIIl1CL llOCTynwta B H3.Il:8T8JILCK,lli OT.Il:8JI 
I weBpaJUI 1989 roM. 
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